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a b s t r a c t
Using ﬁrm-level data we investigate the export behavior of Italian food ﬁrms, focusing on the link
between total factor productivity (TFP), product quality, and export across heterogeneous destinations.
We test the main predictions of an international trade model based on ﬁrm heterogeneity in product
quality and non-homothetic preferences in consumption. In this setting, the ﬁrm’s export intensity
should be increasing in the per-capita income of foreign destinations, and the effect should be largely dri-
ven by ﬁrms’ heterogeneity in product quality. Using different measures of revenue-TFP, and different
proxies for product quality, we ﬁnd strong support for the main model predictions. Moreover, consistent
with the Alchian–Allen effect, we ﬁnd a positive relationship between the quality of exported products
and the distance of destination countries.
 2012 Elsevier Ltd. All rights reserved.
Introduction
Empirical evidence and theoretical models increasingly point
to the importance of product quality for understanding the pat-
terns of international trade. The quality of traded products is of
primary importance, especially because economic growth and
development are driven by the total factor productivity (TFP) that
rises as a result of innovation, either reducing costs, or, indeed,
increasing the quality of the input and the ﬁnal products
(Helpman, 2011).1
The quantiﬁcation of the role of quality in explaining trade
outcomes is, however, prevent by the lack of direct measures of
quality, forcing researchers to use proxies such as unit values com-
puted from trade statistics (Crozet et al., 2012; Hallak and Schott,
2011). However, it is well known that the use of unit values intro-
duces noise in the analysis because unit values also capture several
aspects that are not attributable to quality.2
In this paper we use an alternative approach to study the rela-
tionship between product quality and food export performance.
Speciﬁcally, we make use of a (unbalanced) panel of roughly 750
Italian food ﬁrms, observed in the period 2001–2006. The main
advantage of our dataset is that it allows the construction of a large
set of ﬁrm-level variables, strictly correlated with product quality,
like investment intensity, R&D expenditure, product and process
innovations, as well as quality standard certiﬁcations. Using this
data we study the relationship between TFP, product quality and
ﬁrms export across destinations.
The empirical analysis is based on a theoretical model recently
developed by Crinò and Epifani (forthcoming), who extend a heter-
ogeneous-ﬁrm’s model a la Melitz (2003) by incorporating ﬁrms
heterogeneity in product quality and non-homothetic preferences.
In this setting, they show that, conditional to export, ﬁrm’s export
intensity monotonically increases in the per-capita income of ex-
port destinations and, most importantly, this effect should be lar-
gely driven by ﬁrms heterogeneity in product quality.
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1 See Linder (1961), Falvey and Kierzkowski (1987), and Flam and Helpman (1987)
for seminal contributions studying the inﬂuence of product quality on international
trade. Empirical evidence of the link between product quality and trade patterns can
be ﬁnd in Schott (2004) and Hallak (2010). Differently, ﬁrms’ level evidence can be
found in Verhoogen (2008). The contribution of product quality to macroeconomic
growth is investigated theoretically by Grossman and Helpman (1991) and empir-
ically by Hummels and Klenow (2005).
2 First, because product heterogeneity and classiﬁcation errors are important
sources of unit value noise (Lipsey, 1994). Second, because higher unit values could
reﬂect higher quality but also higher costs (see Aiginger, 1997). Finally because higher
unit values could also be the consequence of higher margins created by market power
(Knetter, 1997). See Hallak and Schott (2011) and Khandelwal (2010), for recent
evidence about the poor ability of export unit values to capture product quality.
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Our analysis departs from Crinò and Epifani (forthcoming) in
several respects. First, we focus explicitly on the food and beverage
industry. This can be important as working at a narrow product le-
vel can offer additional insights by reducing any potential aggrega-
tion bias due to sector heterogeneity (see Hallak, 2010). The Italian
food industry represents an ‘ideal’ case study to investigate this
relationship. This is because a lot of anecdotal evidence empha-
sizes how the performance of Italian food products in international
markets is driven by their high quality nature. Yet, and quite sur-
prisingly, formal evidence of this link is rare, only based on export
unit values, and not always in line with common intuition (see
Ninni et al., 2006; Fischer, 2010).3 Second, we investigate the rela-
tionship for both the overall food industry and the ‘sub-samples’ re-
lated to ﬁrms producing typical ‘Made in Italy’ and ‘Protected
Designation of Origin’ (PDO) products. This offers two main advanta-
ges. It gives the possibility to investigate if the perceived quality of
these two product aggregations really matters for ﬁrm export behav-
ior, and, moreover, it represents an indirect test to investigate
whether the ﬁrm-level proxies for quality, suggested by industrial
organization literature, correlate with the recognized quality of
these food products. Third, among the proxies for capturing ﬁrm le-
vel quality we also consider information about the ISO 9000 certiﬁ-
cation, an international standard directly linked to product quality,
which was recognized in previous studies as being important to
characterize a ﬁrm’s export performance (see Hallak and Sivadasan,
2009; Brown et al., 1998). Finally, we extend the analysis to the per-
iod 2004–2006, combining the 9th (2001–2003) and 10th Surveys
(2004–2006) on Manufacturing Firms (Indagine sulle Imprese Manif-
atturiere) carried out by Unicredit-Capitalia.
There exists a large literature studying quality and quality
assurance for agri-food products.4 In the last decades, as a conse-
quence of globalization, product quality and safety issues have be-
come central features in both domestic and international markets
for food products (see, e.g., Krissof et al., 2002). This has triggered
important research into food quality and its assurance, being espe-
cially focused on health and safety standards, related policy implica-
tions and impact on international food trade (see, e.g, Bureau et al.,
1998; Swinnen, 2007; Henson and Jaffee, 2008). However, within
this important strand of literature, little attention has been given
to the role of product quality as a key driver of a ﬁrms’ productivity
and export performance.
Our analysis is closely related to recent attempts in the interna-
tional trade literature to understand which characteristics of ﬁrms
matter the most for export success. The traditional view is that
more productive ﬁrms are larger, more likely to export, and serve
more, and distant, markets (see Melitz, 2003; Bernard et al.,
2007; Melitz and Ottaviano, 2008; Bernard et al., 2009).5 Yet,
several recent stylized facts are at odds with this interpretation, as
larger exporters are more skill intensive, use more expensive inputs,
and charge higher, not lower, prices (Verhoogen, 2008; Manova and
Zhang, forthcoming). Moreover, ﬁrms’ total factor productivity do
not seem to univocally determine they export status (Hallak and
Sivadasan, 2009). Recent papers aimed at reconciling these apparent
contradictory facts have extended the seminal productivity–hetero-
geneity framework in several directions, introducing heterogeneity
into the ﬁxed (sunk) costs of exporting (Das et al., 2007; Armenter
and Koren, 2009), a richer treatment of the demand side of the model
(Fajgelbaum et al., 2011; Crinò and Epifani, forthcoming; Altomonte
et al., 2011; Bernard et al., 2011) and, last but not least, by incorpo-
rating heterogeneous quality across ﬁrms (Baldwin and Harrigan,
2011; Verhoogen, 2008; Crozet et al., 2012; Fajgelbaum et al.,
2011; Crinò and Epifani, forthcoming). All these contributions tend
to show that more efﬁcient ﬁrms have higher export performance
as they use more expensive and better quality inputs to sell high-
er-quality goods at higher prices.
Finally, our paper, like modern literature on quality and trade, is
also related to the so-called Linder (1961) hypothesis. This author,
long ago, emphasized product quality as an important determinant
of the direction of trade, suggesting that richer countries tend to
import more from countries producing higher-quality goods. How-
ever, the standard literature using the gravity equation and aggre-
gated trade data ﬁnd only mixed evidence of the Linder’s effect (see
Hallak (2010) for a recent survey). Similarly, Haq and Meilke
(2011), using an augmented gravity equation, found little evidence
of the Linder effect for agro-food products, notwithstanding the
high intra-industry trade in that sector.6 Differently, our paper
show that product quality is an important determinant of trade pat-
terns, in a way consistent with the Linder (1961) hypothesis.
The remainder of the paper is organized as follows: the second
section presents the theoretical framework, summarizing the key
intuitions of a simple monopolistic competition trade model with
ﬁrm heterogeneity in both productivity and product quality. The
third section presents the data of the Italian food and beverage
industry ﬁrms, summarizes how we retrieve our ﬁrms’ level TFP
estimates, and introduces the econometric strategy to test the
main theoretical hypotheses. In fourth section, the results are pre-
sented and discussed. Finally, in the last section the main conclu-
sions are drawn.
Theoretical framework
Consider a representative consumer characterized by the fol-
lowing utility function:
U ¼
Z
v2V
qðvÞ1qcðvÞqdv
 1
q
; 0 < q < 1; ð1Þ
where V is a continuous set of varieties available for consumption,
indexed by v and represents a Cobb–Douglas bundle of physical
quantity; c(v) is consumption and q(v) is quality of variety v as per-
ceived by the representative consumer. The demand for variety v is
obtained from the maximization of (1) subject to the usual budget
constraint
cðvÞ ¼ qðvÞ pðvÞ
rR
P1r
; ð2Þ
where R is total income, p(v) the price of variety v, r = (1  q)1 > 1
is the constant elasticity of substitution between any two varieties,
and P is the ideal price index associated with the utility function (1).
The ﬁrst key assumption of the Crinò and Epifani (forthcoming)
model concerns the preferences of a representative consumer.
3 Ninni et al. (2006) studied the role of quality vs. price competition for Italian
pasta, cheese, wine, and olive oil, ﬁnding weak evidence of quality premium and,
more often than expected, indications of price competition. Mixed evidence on the
role of quality for export performance is also reported by Fischer (2010). Both papers
used export unit values for their analyses.
4 The analysis of food quality has followed different and alternative approaches.
First, the standard economic approach that formalizes quality as a process of vertical
and/or horizontal differentiation. Second, focusing on the characteristics of quality
attributes, and classifying them in search, experience and credence on the basis of the
level of information available to the consumer (see Hooker and Caswell, 1995;
Caswell and Mojduszka, 1996). Finally, following the quality perception approach
developed within the applied psychology and marketing literature (e.g., Steenkamp,
1990). See Caswell et al. (2002) for a review and rationalization of this literature.
5 Similar patterns have been found for food and beverage ﬁrms (see
Chevassus-Lozza and Latouche, 2012; Gullstrand, 2011). Speciﬁcally, Chevassus-
Lozza and Latouche (2012), using a micro-dataset for 2004, studied the accessibility of
European markets to French ﬁrms. Differently, Gullstrand (2011) investigated the
importance of sunk export costs, using a very detailed dataset of Swedish food and
beverage sector in the 1997–2002 period.
6 More recently, Hallak (2010) demonstrated that the Linder hypothesis theoret-
ically and empirically holds only when formulated at the sector-level.
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Unlike Melitz (2003), where the preferences are homothetic, in this
model the representative consumer’s preferences for quality are
non-homothetic with respect to per capita income (y). Let us as-
sume that qðvÞ ¼ kðvÞaðyÞ, where kðvÞP 1 denotes true product
quality, and aðyÞ > 0 captures the elasticity of demand with re-
spect to product quality. The relative demand for higher-quality
products is higher in high-income countries if, and only if, the fol-
lowing relation holds: aðy0Þ > aðy00Þ for y0 > y00.
Consider now a partial equilibrium model of one sector econ-
omy open to international trade, where ﬁrms produce differenti-
ated products under monopolistic competition and are
heterogeneous in both productivity and quality. Within this frame-
work it is possible to study the relationship between ﬁrms’ revenue
and product quality with respect to domestic per capita income vs.
income from foreign destination countries. Let d be a domestic
market and f a foreign market. Consider therefore a market
z 2 fd; fg, where h measures ﬁrm productivity and 1=h is the mar-
ginal cost to produce variety v. In the ﬁrst part of the model, prod-
uct quality is considered exogenous, next this assumption will be
relaxed.
The proﬁt maximizing price is pz ¼ sz=qh, where 1=q ¼ r=r 1
is a constant price-marginal cost mark-up, and sz > 1 is an iceberg
trade cost.7 Putting into Eq. (2) the expression for qz and pz, yields
revenue in a market z (rz) for a ﬁrm characterized by a speciﬁc level
of productivity ðhÞ and product qualityðkÞ.
rzðh; kÞ ¼ hr1Rz qPzsz
 r1
kaðyzÞ; z 2 fd; fg: ð3Þ
Relation (3) implies that the elasticity of ﬁrm revenue towards
product quality increases with the per-capita income of the destina-
tion z.
From (3) it is possible to study the ratio of exports to destina-
tion f over domestic sales:
rf
rd
¼ Rf ðPf =sf Þ
r1
RdðPd=sdÞr1
kaðyf ÞaðydÞ which implies ! d lnðrf =rdÞ
d ln k
¼ aðyf Þ  aðydÞ: ð4Þ
The above relation clearly suggests that rf =rd is increasing or
decreasing in product quality k; for yf > yd and yf < yd, respectively,
and unrelated for yf ¼ yd. Thus, the ﬁrst important implication of
the model clearly suggests that the elasticity of export intensity
to quality is increasing in the per capita income of foreign
destinations.
Next, after studying the relationship between export and prod-
uct quality, an analysis is made of the implications of the second
key assumption of the model, namely that a positive relationship
exists between product quality and ﬁxed costs. Such a relationship
is evidently quite direct when one assumes that higher quality
products require higher ﬁxed costs, due to the idea that quality
upgrading is linked to more intensive product development activ-
ities that require higher ﬁxed costs, like R&D and marketing activ-
ities. In summarizing this second part of the model, we focus just
on the main intuitions, studying the relation between endogenous
product quality and technical efﬁciency, the latter captured by rev-
enue-TFP.
Let us assume that the ﬁrms produce a variety of quality k; pay-
ing a ﬁxed cost ð1=gÞkg, where g > 0 is the elasticity of the ﬁxed
costs to product quality. Moreover, assume that the ﬁrms produce
goods of different quality, depending on the destination market,
therefore ﬁrms choose the quality of their product based on the
characteristics of each destination market.8
The ﬁrms choose kz to maximize proﬁt in market z. Solving this
problem, it is possible to show that the optimal product quality,kz ;
for each destination z, is equal to:
kz ¼ ½aðyzÞMzhr1
1
gaðyzÞ; z 2 fd; fg; ð5Þ
where g  a(yz) > 0 and Mz is a measure of market size. Eq. (5)
implies that the more productive ﬁrms produce higher-quality
products for all market destinations. This is possible because they
receive greater revenue from selling high-quality products in these
markets, which allows them to spread the higher ﬁxed costs paid
for upgrading product quality over a greater revenue.
Plugging Eq. (5) into the revenue in market z, rz ¼ rMzhr1kaðyzÞz ,
taking log and differencing, it is possible to study the elasticity of
the ratio rf =rd to productivity:
d lnðrf =rdÞ
d ln h
¼ ðr 1Þ aðyf Þ
g aðyf Þ
 aðydÞ
g aðydÞ
 !
: ð6Þ
Eq. (6) implies that, conditional to exporting in destination f,9
the export intensity is inversely (directly) related to productivity,
namely d lnðrf =rdÞd ln h < 0 and
d lnðrf =rdÞ
d ln h > 0, for yf < yd and yf > yd, respec-
tively, and unrelated for yf = yd. Thus, from (6) it emerges that the
elasticity of export intensity to productivity increases with the per
capita income of the foreign destination. The intuition is that high-
productivity ﬁrms produce higher-quality goods, for which the rela-
tive demand is higher (lower) in high-(low)-income destinations.10
Clearly, here the role of productivity is indirect, as it is mediated
by the product quality k.
Summarizing, the model predicts two main hypotheses. The
ﬁrst, conditional to export, suggests that the correlation between
export intensity and TFP is increasing with the per capita income
of the foreign destinations. The second hypothesis, a consequence
of a positive link between product quality and production cost and
thus revenue-TFP, most importantly suggests that the link between
TFP and export intensity across destinations should be driven by
product quality.
Discussion and extension
A key question is, how do the above predictions hold true when
considering the other determinants of ﬁrms’ export behavior?
Crinò and Epifani (forthcoming) discussed such implications from
recent literature showing that, although several other determi-
nants of export may be at work, they never affect the conclusions
summarized above.11
However, it could be of interest to discuss how the results may
be affected by relaxing the hypothesis on variable trade costs.
7 We are aware of the limitations of the iceberg trade costs assumption (e.g.
Hummels and Skiba, 2004), although it is a standard approach in models with ﬁrm-
heterogeneity (see Melitz, 2003). The next section discusses how the model results
change on relaxing this assumption.
8 This assumption delivers a simple solution for the elasticity of product quality to
productivity. However, as shown by Crinò and Epifani (forthcoming), the qualitative
results are similar under the equally plausible assumption that ﬁrms choose a
uniform product quality across destinations.
9 Indeed, due to ﬁxed export costs, Eq. (6) holds conditional to exporting only to
destination f, namely for h > hf where hf is the productivity cut-off for exporters to
destination f.
10 Crinò and Epifani (forthcoming) also highlight that, although revenue-TFP is
closely related to product quality, it may also capture variation across ﬁrms in
markups, which in this model are constant. Although markups may reﬂect pure
demand shocks and pricing power, they are likely to be positively correlated with
productivity and product quality, which may strengthen the positive correlation of
revenue-TFP with both our key parameters.
11 Speciﬁcally, among other things, they discuss the implication of the model by
considering multiproduct ﬁrms (see Bernard et al., 2011), country-speciﬁc ﬁxed costs
of exporting (see Eaton et al., 2004), and endogenous ﬁxed costs of entry in foreign
markets (see Arkolakis, 2010). They show that under all these conditions, the
predictions of the model are, if any, even stronger.
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Indeed, in the model, in line with the theoretical literature, it has
been assumed that the variable trade costs are of the iceberg type,
namely ad valorem. However it is well known that the distinction
between iceberg trade costs and per unit trade costs is not innocu-
ous in trade models, as, in reality, transport costs are better repre-
sented as per unit costs (see Hummels and Skiba, 2004).
Interestingly, per unit trade costs may provide an alternative
explanation for the relationship between export intensity, quality
and the income of foreign destination. In addition, the fact that,
in the food industry, the border protection structure of many
developed countries is often based on per unit (and composite) tar-
iffs, rather than ad valorem tariffs, may induce a compositional ef-
fect in favor of higher quality exports to these destinations (see
Ramos et al., 2010).
As shown by Crinò and Epifani (forthcoming), if trade costs are
per unit, the relationship between export intensity and productiv-
ity/quality is affected by the size of the elasticity of marginal cost
to productivity (n).12 For n < 1, marginal costs is decreasing in pro-
ductivity, and export intensity is inversely related to TFP also for
similar income countries. This is because per unit trade costs repre-
sent a higher share of the marginal costs for high productivity ﬁrms,
and therefore have a stronger negative impact on such ﬁrms’ relative
sales abroad.
Differently, for n > 1, marginal costs are increasing in productiv-
ity and the elasticity of export intensity to productivity is positive,
this is because the per unit trade costs now represent a lower share
of the marginal costs for high-productivity ﬁrms. Moreover, be-
cause per unit trade costs increase with distance (see Hummels
and Skiba, 2004), the above relationship would also increase with
distance, namely ﬁrms producing higher quality products and with
higher productivity can be expected to export more to distant
markets.13
A ﬁnal issue is related to the degree of sustainability between
export activities and (horizontal) foreign direct investment (FDI).
If the FDI option is more proﬁtable within more productive ﬁrms,
as shown by Helpman et al., (2004) then, by reducing the exports
of these ﬁrms, FDI will induce a negative relation between export
intensity and productivity, that should be particularly strong for
high-income destinations.14 Moreover, as FDI tends to be a substi-
tute of export, especially when trade costs are particularly high,
the negative relationship between export intensity and productivity
would be more likely in trade with more distant countries. However,
as we will show in the empirical analysis, we ﬁnd exactly the oppo-
site relation.
Empirical strategy
To test the predictions discussed above we need ﬁrm-level data
with information on ﬁrm export behavior across destinations, basic
data to estimate revenue-TFP, and, last but not least, ﬁrm-level
proxies for product quality. The next sections will introduce the
dataset and the strategy to estimate TFP and the main model
predictions.
Data description
We make use of an unbalanced panel of Italian food and bever-
age ﬁrms drawn from the 9th and 10th Surveys on Manufacturing
Firms (Indagine sulle Imprese Manifatturiere) carried out by Uni-
credit-Capitalia.15 The overall sample contains ﬁrm level data on
roughly 750 food ﬁrms with more than 10 employees observed in
the period 2001–2006. The panel is stratiﬁed and rotating, so there
is an overlapping of just 40 ﬁrms between the two surveys. The sam-
ple stratiﬁcation is based on the 3-digit ISTAT ATECO 91 nomencla-
ture (equivalent to NACE), size class and geographic area, and is
representative of the population of the Italian food industry. In
accordance with standard cleaning procedures, ﬁrms that present
negative values for sales, material purchases, labor costs and capital
stock were dropped.
In order to calculate ﬁrm’s productivity with a Cobb–Douglas
production function, we used a revenue-based measure of output
that equals the value of shipments plus changes in stock of ﬁnished
goods and capitalized costs, deﬂated with the corresponding ISTAT
three-digit producer price index. As input we use the labor cost de-
ﬂated with an ISTAT wage index, the book value of capital deﬂated
with the ISTAT common price index for investment goods, and
materials, deﬁned as the difference between purchases and change
in inventories of intermediate goods, deﬂated with the ISTAT com-
mon price deﬂator for intermediate inputs.
Table 1 reports the descriptive statistics on ﬁrm input and out-
put. The average ﬁrm in the sample is characterized as follows:
produces roughly 10 million Euros worth of output, employs about
30 workers, with a labor productivity (value added per worker)
equal to 54 thousand Euros. With respect to the overall sample,
exporting ﬁrms present a higher average value for all the consid-
ered variables, except for the number of employees that was equal
in both samples.
Information on the ﬁrms’ internationalization is for the years
2003 and 2006 in the ﬁrst and second surveys, respectively. To take
a preliminary look at the data, we divide the sample of exporting
ﬁrms, roughly 60%, into two groups, on the basis of the per capita
income of the destination market: high income and low income
destinations, respectively. The former group includes the ﬁrms’ ex-
ports to EU15, North America and Oceania, the latter group in-
cludes exports to Latin America, Africa, the new EU member
states and China. Note that, with the exclusion of China, the infor-
mation about export destinations in the data set are available only
at the group, and not country, level.
Table 2 gives some descriptive statistics for variables of interest.
Speciﬁcally, we reported the level of ﬁrm export intensity, mea-
sured as ﬁrm export value over total sales (domestic and abroad),
considering both high and low income destinations, and also sub-
samples of ﬁrms producing ‘Made in Italy’ products and those pro-
ducing ‘Protected Designation of Origin’ (PDO) products. Firms pro-
ducing ‘Made in Italy’ products are selected according to the 4-digit
industry classiﬁcation proposed by the Istituto Nazionale di Econo-
mia Agraria (INEA).16 Differently, ﬁrms producing PDO products
were selected through a two step procedure. First, we selected just
the ﬁrms located in the PDO areas and belonging to the correspond-
ing PDO sector, according to the Italian Agricultural Ministry PDO
12 All the above results hold true assuming that marginal costs is increasing in
product quality, i.e. ﬁrms need to use more expensive inputs to produce higher
quality products.
13 See also Baldwin and Harrigan (2011) for an in depth discussion about which
conditions in heterogeneity-ﬁrm model satisfy a positive relation between product
price/quality and distance.
14 This is because horizontal FDI are a better substitute for export especially
between similar countries. Thus, working with Italy, this should happen with high
income countries.
15 Several previous studies used the Unicredit-Capitalia survey to investigate Italian
manufacturing ﬁrms behaviour in export markets (see Barba Navaretti et al., 2007;
Benfratello and Razzolini, 2008; Castellani and Giovannetti, 2010; Crinò and Epifani,
forthcoming). However, our paper is the ﬁrst one to focus exclusively on the sub
sample of the food and beverage industry.
16 According to the INEA classiﬁcation, food and beverage sectors belonging to
typical ‘Made in Italy’ in the 4-digit ATECO 91 nomenclature are: 15130, 15300,
15411, 15512, 15520, 15610, 15620, 15810, 15811, 15812, 15820, 15840, 15850,
15930.
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list. Second, we veriﬁed whether the selected ﬁrms actually do pro-
duce PDO products, through a careful check of their internet website.
Italian food ﬁrms export mostly to high income destinations
(423 ﬁrms out of 456, about 93% of the exporters), the ﬁrms
exporting to low income destinations being signiﬁcantly lower
(144 ﬁrms, about 31%). Similarly, the ﬁrm’ average export intensity
(the ratio of exports over total sales) to high income destinations,
equal to about 23%, is signiﬁcantly higher than export intensity
to low income destinations, equal to only 10%.17 A similar pattern
emerges considering ﬁrms producing ‘Made in Italy’ products. By
contrast, when ﬁrms producing PDO are considered, these differ-
ences are very small, suggesting that these ﬁrms are no longer differ-
ent from the average, at least in terms of the export indicators.
Finally, to implement our empirical analysis, we also need data
on destinations GDP per capita and average distances from Italy to
each foreign destination. Real GDP per capita variables were ob-
tained from the World Bank, World Development Indicators
(WDI). Differently, the measures of average distance are based on
data taken from CEPII (Centre d’Etude Prospectives et d’Informa-
tions Internationales).18
Econometric approach
TFP estimation
One of the central points of our analysis is the estimation of rev-
enue-based measures of TFP. These measures reﬂect both technical
efﬁciency and product quality (Klette and Griliches, 1996; Amiti
and Konings, 2007). We estimate TFP with different methods to ad-
dress the problem of simultaneity bias. Generally speaking, there is
no simple and unique solution to this problem. Thus, following a
standard approach (e.g. De Loecker, 2011), we estimated a set of
TFP measures and then studied their correlation with export inten-
sity. We used a Cobb–Douglas speciﬁcation, which has the advan-
tage of a simple log-linear form.
We started by estimating the production function parameters
by OLS. However, as the OLS estimates may be biased due to mea-
surement error and potential correlation between inputs and
unobserved productivity shock, we also used the semi-parametric
approaches of Olley and Pakes (1996) and Levinsohn and Petrin
(2003).19 Appendix A, gives a description of how these TFP estima-
tions were obtained.
Table A1 shows the estimated coefﬁcients of our production
function based on the three different techniques. In particular, all
output elasticities are positive and, excluding the capital coefﬁ-
cient in the Levinsohn and Petrin procedure, precisely estimated.
For each speciﬁcation the bottom of the table reports estimated re-
turns to scale: all the estimates are close to constant returns to
scale. Finally note that the correlation among TFP estimates is quite
high, and ranges from 0.95 (Olley–Pakes vs. Levinsohn–Petrin) to
0.98 (OLS vs. Levinsohn–Petrin).
Export intensity, TFP and product quality
With our ﬁrm-level TFP in hand we can now present the empir-
ical strategy for testing the main model predictions. Our key
dependent variable of interest is a ﬁrm-level ratio of export to total
sales. This deﬁnition of export intensity is in line with the empiri-
cal literature, and have some practical advantages over the simple
ratio between exports to domestic sales. This is because it is less
susceptible to outlier and measurement errors, and gave us the
possibility to also include observations where ﬁrms sell all their
output to the international market.20
As the model predictions for a developed country like Italy hold,
especially, for exports towards low income destinations (see Eq.
(4)), we start by using an index of ﬁrm export intensity to low in-
come destinations, measured as the ratio of exports to these areas
over total sales, EXPl  rlrdþrlþrh.
21 The ﬁrst proposition of the model
suggests the existence of a negative relationship between ﬁrm TFP
Table 1
Sample description. Source: our computation base on Unicredit-Capitalia surveys.
Mean Std. deviation Observations
Overall Exporter Overall Exporter Overall Exporter
Output (€, ‘000) 29,585 34,325 72,269 78,891 758 459
Output per worker (€, ‘000) 571 644 2514 3132 758 459
VA per worker (€, ‘000) 97 120 680 870 770 468
Labor cost per worker (€, ‘000) 47 57 253 324 770 468
Materials per worker (€, ‘000) 337 354 972 1084 770 468
Capital stock per worker (€, ‘000) 123 136 374 461 770 468
Number of employees 78 78 219 150 793 478
Notes: Variables deﬁnition: Output equals the value of shipments plus change in stock of ﬁnished goods and capitalized costs. Materials are the difference between purchases
and change in inventories of intermediate goods. Capital stock is the book value of capital.
Table 2
Export intensity across destinations. Source: our computation base on Unicredit-Capitalia surveys.
Export intensity (%) # (%) of ﬁrms
Overall Made in Italy PDO Overall Made in Italy PDO
All destinations 27.8 31.0 28.2 456 (57.5%) 233 (29.3%) 113 (14.2%)
High income destination 23.2 26.6 23.6 423 (53.3%) 225 (28.3%) 107 (13.4%)
Low income destination 10.0 8.8 9.7 144 (18.1%) 69 (8.7%) 39 (4.9%)
Notes: Export intensity is the ratio of exports to total sales. High income destinations include EU15, North America (USA and Canada) and Oceania (Australia and New
Zealand) countries. Low income destinations include New EU member states, China, Africa and Latin American countries. The reported ﬁgures are based on the average
between 2003 and 2006 periods (see text).
17 Export intensity to all destinations is higher than the average between high and
low income, as we were forced to give no consideration to destination areas, where
classiﬁcation into high vs. low income is impossible. Speciﬁcally, we excluded ‘Other
Europe’ and ‘Other Asia’ from the two groups as they include countries that are very
heterogeneous in terms of per capita income.
18 See the CEPII web site, http://www.cepii.fr/anglaisgraph/bdd/gravity.htm.
19 We implemented the Levinsohn–Petrin method in Stata 11 using the levpet
routine (see Petrin et al. (2004) for additional information on this command).
20 This is because ﬁrm exports to total sales tend to give too much weight to ﬁrms
selling a small share of their output in the domestic market.
21 These destinations include New EU member states, China, Africa and Latin
American countries.
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and its export intensity to low income destinations, conditional to
export. We test this hypothesis by running the following cross-sec-
tional OLS regression on ﬁrm-level data:
ln EXPlj ¼ a0 þ a1 ln TFPj þ gi þ ej; ð7Þ
where EXPlj is the export intensity to low income destinations for
the ﬁrm j, TFPj is the ﬁrm-level total factor productivity, gi are
industry ﬁxed effects and, ﬁnally, ej is an error term. The expecta-
tion is that the TFP coefﬁcient should be negative, namely a1 < 0.
The second proposition of the model asserts that the key chan-
nel through which there exists a correlation between TFP and ex-
port intensity, conditional to export, is product quality, as an
effect of the positive relations between revenue-TFP and product
quality. We test these predictions in several different ways.
First, we rely on simple categorical dummies to indirectly cap-
ture the quality nature of Italian food products. Speciﬁcally, we
construct two dummy variables for typical Made in Italy products
and PDO products, respectively. The ﬁrst dummy equals 1 if a ﬁrm
belongs to one of the 4-digit sectors of Made in Italy (0 otherwise);
the second dummy, is equal to 1 for ﬁrms producing PDO products
(0 otherwise). Hence, in order to test the main hypothesis we sim-
ply add into (7) the two dummies, controlling for TFP. To the extent
to which ﬁrms belonging to Made in Italy and/or producing PDO,
produce higher quality products, we should expect their coefﬁ-
cients to be negative.
The second strategy follows Crinò and Epifani (forthcoming),
and exploits the richness of the dataset. According to the literature
(e.g. Sutton, 1998, 2007; Kugler and Verhoogen, 2008), product
quality differentiation is normally associated with speciﬁc ﬁrm
characteristics. Thus, we select the following variables to proxy
for some of these ﬁrms’ features linked to product quality differen-
tiation: total investment expenditure, sale of innovative products,
ICT investments, a dummy variable for R&D investments, average
wage as proxy for input quality, number of employees as proxy
for size, a dummy variable for product innovation and, last but
not least, a dummy variable for ISO 9000 quality certiﬁcation. With
respect to the last variable, there exists an extensive literature
pointing to its relation with product quality (see Buttle, 1997;
Brown et al., 1998; Withers and Ebrahimpour, 2001; Hallak and
Sivadasan, 2009).
Each of these proxies for quality are regressed on TFP, to test if
the expected positive relationship exists between them. Then, we
generate a synthetic variables proxy for quality, extracting the
principal component by factor analysis. Three quality proxies are
generated. The ﬁrst, QA, is the principal component of all the vari-
ables described above, except for ﬁrm size and input quality. The
second proxy for quality, QB, is generated by adding a variable
proxy for ﬁrm size, number of employees, to the variables used to
generate QA. Finally, the third proxy for quality, QC, is generated
by also adding a variable proxy for input quality, the ﬁrm’s average
wage, to the variables used for QB.
In a second step, after assessing how these ﬁrm-level quality
variables correlate with TFP and dummies for Made in Italy and
PDO, we test the main proposition of the model adding into (7)
our proxies for quality in place of (or together with) TFP, in order
to verify whether also in this case there exists a negative correla-
tion between export intensity to low income destination and prod-
uct quality.
Finally, we exploit the panel dimension of the dataset to check
and extend our main ﬁndings. Speciﬁcally, we run panel regres-
sions of the following form:
lnEXPzj ¼ dz þ gi þ b1 lnXj þ b2ðlnXj  yzÞ þ lzj; ð8Þ
where EXPzj is the ﬁrm j’s export intensity to (foreign) destination z,
Xj is TFP or quality, yz is the per-capita income of the destination z
relative to Italy per-capita income and, ﬁnally, dz and gi are destina-
tions and industry ﬁxed effects, respectively. Our expectation is that
the sign of coefﬁcient b2 should be positive. One key advantage of
the above speciﬁcation, is the possibility to control also for the
robustness of our main ﬁndings to concurrent explanations like,
especially, the effect of distance, as discussed in Discussion and
extension. To this end we ﬁrst took the distance in kilometers be-
tween Rome and the capital city of the main country of each desti-
nation, then we normalized it by the average distance across all the
considered destinations.
Econometric results
Table 3 shows the regression results of Eq. (7), namely the rela-
tionship between export intensity to low income destinations and
TFP. To save space, we rely only on Olley and Pakes (OP) and Lev-
insohn and Petrin (LP) TFP estimates. However, all the results re-
ported below are robust to the use of TFP estimates based on
simple OLS.22
As it is clear from the ﬁgures, the results strongly conﬁrm that
the TFP elasticity of export to low income destination is negative,
large in magnitude, and statistically different from zero at 5% level
(Columns 1–2). The result holds irrespective of the different TFP
estimation methods, although the TFP elasticity to export is
slightly higher for the Levinsohn and Petrin method. The estimated
Table 3
Export intensity to low income destinations, TFP and product quality.
Dependent variable Export intensity to low-income destinations
TFP method OP LP OP LP OP LP OP LP
(1) (2) (3) (4) (5) (6) (7) (8)
Ln TFP 0.886** 0.933** 0.793** 0.859** 0.887** 0.933** 0.703* 0.783*
(0.439) (0.466) (0.400) (0.427) (0.447) (0.465) (0.415) (0.436)
Dummy made in Italy 0.818*** 0.819*** 0.923*** 0.923***
(0.222) (0.223) (0.211) (0.210)
Dummy PDO 0.003 0.004 0.348 0.345
(0.295) (0.293) (0.269) (0.226)
R-squared 0.10 0.10 0.18 0.18 0.10 0.10 0.20 0.20
Observations 135 135 135 135 135 135 135 135
Notes: OLS regressions with robust standard errors in round brackets., All speciﬁcations include a full set of industry dummies, deﬁned at the 3-digit level classiﬁcation (see
text).
* Signiﬁcant at 10% level.
** Signiﬁcant at 5% level.
*** Signiﬁcant at 1% level.
22 These additional results are available from the authors upon request.
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elasticity is large in magnitude, implying that a 1% increase in TFP
is associated with about 0.9% fall in the export to low income des-
tinations. Thus, ﬁrm-level export intensity to low income destina-
tions appears quite sensitive to TFP, ceteris paribus.
The rest of the Table tests whether ﬁrms producingMade in Italy
products (columns 3–4) and PDO (columns 5–6) have, after con-
trolling for TFP, an export intensity signiﬁcantly different from
the average ﬁrm. In line with the theoretical predictions, the coef-
ﬁcients of these variables are, indeed, negative, although only the
Made in Italy dummy is estimated with high precision (p-va-
lue < 0.01). Adding the two ‘quality’ dummies together (columns
7–8) conﬁrms the previous results, although now the PDO dummy
coefﬁcient is positive, probably due to collinearity problems.23 It is
also worth noting that when the dummy forMade in Italy is included,
the magnitude of the TFP elasticity, although still signiﬁcant at 5% le-
vel, shrinks by about 20%, suggesting that the TFP elasticity to export
intensity for ﬁrms producing Made in Italy is higher in (absolute)
magnitude. This result gives a preliminary conﬁrmation to the idea
that product quality may effectively represent a ﬁrst order explana-
tion for the observed link between productivity and export behavior.
In order to test the relationships directly, Tables 4 and 5 report
results of regressing each of the selected proxies for quality on the
TFP. The results clearly point to a positive relationship between TFP
and all the quality variables, considered both individually (Table 4)
and as synthetic quality proxies extracted through factor analysis
(Table 5). Thus, as assumed by the theory, the ﬁndings point to a
strong positive correlation between TFP and ﬁrm level proxies for
quality. Moreover, in columns 4–9 of Table 5 we also check
whether our ﬁrm level proxies for quality are correlated withMade
in Italy and PDO dummies. These additional regressions give broad
conﬁrmation to that hypothesis, although only the Made in Italy
dummy turns out to be positive and strongly signiﬁcant. Thus in
our sample, ﬁrms producing PDO display different behavior both
in terms of export (see Table 3) and activities linked to quality
upgrading like investments, process/product innovations and
R&D.24
After having assessed the positive correlation between TFP and
quality indicators, we are now in the condition to test the crucial
implication of the model. This is done by replacing, in Eq. (7), our
Table 4
Quality related variables and TFP (panel regressions).
Dependent variable Investment expenditure Dummy for product innovation ICT investments Sales of innovative product
(1) (2) (3) (4)
Ln TFP (Olley–Pakes) 0.021** 0.033** 0.036*** 0.093**
(0.009) (0.016) (0.010) (0.47)
R-squared 0.26 0.09 0.10 0.10
Observations 1636 2221 1863 1767
Dependent variable Dummy for R&D investments Dummy ISO 9000 Number of employees Average wage
(5) (6) (7) (8)
Ln TFP (Olley–Pakes) 0.080*** 0.033*** 0.028** 0.096*
(0.023) (0.005) (0.014) (0.056)
R-squared 0.07 0.07 0.10 0.07
Observations 2235 2251 2224 2164
Notes: OLS regressions with robust standard errors in round brackets. All variables are standardized with mean 0 and variance 1. TFP is based on the Olley–Pakes estimates. All
speciﬁcations include a full set of industry dummies, deﬁned at the 4-digit level classiﬁcation and time dummies (see text).
* Signiﬁcant at 10% level.
** Signiﬁcant at 5% level.
*** Signiﬁcant at 1% level.
Table 5
Correlation between TFP and proxy for quality (panel regressions).
Dependent variable QA QB QC QA QB QC QA QB QC
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Ln TFP (Olley–Pakes) 0.066*** 0.065*** 0.051***
(0.014) (0.011) (0.011)
Dummy made in Italy 0.181*** 0.223*** 0.220***
(0.066) (0.067) (0.069)
Dummy PDO 0.030 0.047 0.047
(0.039) (0.041) (0.042)
R-squared 0.14 0.14 0.14 0.17 0.18 0.18 0.16 0.18 0.18
Observations 1421 1416 1415 915 911 900 915 911 900
Note: OLS regressions with robust standard errors in round brackets. Quality A–C represent proxies for product quality obtained through factor analysis, by extracting the
principal components of the quality proxy variables of Table 4 (see text). All variables are standardized with mean 0 and variance 1. All speciﬁcations include a full set of
industry dummies, deﬁned at the 4-digit level classiﬁcation and time dummies.
 Signiﬁcant at 10% level.
 Signiﬁcant at 5% level.
*** Signiﬁcant at 1% level.
23 Indeed, in this (small) sample of ﬁrms exporting to low income destinations, the
degree of overlapping between ﬁrms producing Made in Italy and PDO is quite high.
The simple correlation between the two dummies is indeed 0.40 in that sample, but
shrinks to 0.20 in the overall sample.
24 A close inspection of the row data conﬁrm that in the sample of PDO ﬁrms (vs.
Made in Italy ﬁrms), we ﬁnd fewer ﬁrms with investment (82% vs. 93%), product
innovation (29% vs. 37%), ICT investments (76% vs. 80%), sales of innovative products
(34% vs. 42%), and R&D investments (48% vs. 51%). The only category where PDO ﬁrms
perform better is the ISO 9000 certiﬁcation (85% vs. 81%).
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three proxies for product quality in place of TFP, in order to verify if
the negative relation between TFP and export intensity to low in-
come destinations, is indeed driven by ﬁrm heterogeneity in prod-
uct quality. Table 6, columns 1–3, shows the results. For all our
quality proxies the estimated coefﬁcient is, as expected, negative,
and signiﬁcant at 5% level or more. Because the three quality prox-
ies are standardized variables, the magnitude of their estimated ef-
fect is comparable. Interestingly, when the quality proxy also
incorporates ﬁrm size (QB), the estimated effect on export intensity
shrinks substantially, from 0.497 to 0.325, but it is partially recov-
ered when also the input quality dimension (QC) is included. This
result represents an indication that in the Italian food and beverage
industry, ﬁrm size no longer represents a key ﬁrm characteristic
affecting export behavior, a result fully in line with the most recent
empirical evidence (see Hallak and Sivadasan, 2009; Bastos and
Silva, 2010; Altomonte et al., 2011).
Columns 4–6 add to the speciﬁcation also the TFP. Controlling
for TFP, the results about the quality effects are even stronger
and, moreover, the TFP coefﬁcient although still negative is not
signiﬁcant. As a further check, in columns 7–9 we add export
destination ﬁxed effects, to control for omitted variable bias due
to difference in size and price. This can be important, as any in-
crease in the economic mass of the high-income countries leads
to a reduction of the export intensity of ﬁrms exporting to low-in-
come countries. However, adding destinations ﬁxed effects, the re-
sults are virtually unchanged, suggesting that they are fairly robust
across different speciﬁcations.
Finally, we also investigated the relationship between TFP, qual-
ity and ﬁrms’ export behavior in terms of number of export destina-
tions. Indeed, some previous ﬁrm-level evidence has shown that
more productive ﬁrms export to a higher number of destination
markets (Crozet et al., 2012; Bernard et al., 2007; Crinò and Epifani,
forthcoming; Gullstrand, 2011). Thus, a natural extension consis-
tent with the model is that the positive relation between TFP and
the number of export destinations could be once again mediated
by product quality. This is fully consistent with the idea that ﬁrms
can spread higher ﬁxed costs of quality upgrading over a larger
output and across a higher number of foreign markets.
Table 7 reports the results of regressing the number of served
markets on TFP and our proxies for quality. The evidence clearly
points to positive and robust correlations. The number of export
destinations covered by each ﬁrm, thus their so called extensive
Table 6
Export intensity to low income destinations and product quality.
Dependent variable Export intensity to low-income destinations
QA QB QC QA QB QC QA QB QC
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Proxy for quality 0.497*** 0.325** 0.370*** 0.521*** 0.372** 0.377*** 0.572*** 0.395*** 0.406***
(0.162) (0.144) (0.130) (0.162) (0.140) (0.130) (0.163) (0.141) (0.132)
Ln TFP (Olley–Pakes) 0.333 0.555 0.583 0.128 0.212 0.226
(0.888) (0.904) (0.906) (0.893) (0.932) (0.931)
Destinations ﬁxed effects
EU new member states 0.504* 0.556* 0.580**
(0.279) (0.288) (0.284)
Africa 0.067 0.109 0.102
(0.288) (0.284) (0.281)
China 0.719** 0.582** 0.605**
(0.284) (0.276) (0.277)
Latin America 0.430 0.267 0.293
(0.314) (0.322) (0.321)
R-squared 0.39 0.35 0.38 0.40 0.37 0.38 0.47 0.42 0.43
Observations 97 97 96 97 97 96 97 97 96
Notes: OLS regressions with robust standard errors in round brackets. Proxies for quality are standardized variables with mean 0 and variance 1. All speciﬁcations include a
full set of industry dummies, deﬁned at the 4-digit level classiﬁcation (see text).
* Signiﬁcant at 10% level.
** Signiﬁcant at 5% level.
*** Signiﬁcant at 1% level.
Table 7
Number of export destinations, TFP and quality.
Dependent variable Number of export destinations (from 1 to 8)
(1) (2) (3) (4) (5) (6)
Ln TFP (Olley–Pakes) 0.239* 0.230* 0.276** 0.287* 0.304** 0.325**
(0.141) (0.137) (0.141) (0.149) (0.149) (0.149)
Dummy made in Italy 0.193***
(0.060)
Dummy PDO 0.288***
(0.072)
Proxy for quality (QA  QC) 0.151*** 0.164*** 0.161***
(0.035) (0.039) (0.037)
R-squared 0.08 0.11 0.12 0.16 0.17 0.17
Observations 438 438 438 308 308 308
Notes: OLS regressions with robust standard errors in round brackets. In columns 4–6 the proxy for quality correspond to QA, QB and QC, respectively. All speciﬁcations include
a full set of industry dummies, deﬁned at the 3-digit level classiﬁcation and time dummies (see text).
* Signiﬁcant at 10% level.
** Signiﬁcant at 5% level.
*** Signiﬁcant at 1% level.
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margin of trade, is, as expected, higher for more productive ﬁrms
(columns 1), for ﬁrms producing Made in Italy and PDO products
(columns 2–3), as well as for our ﬁrm-level proxies for quality (col-
umns 4–6). Thus, in line with previous evidence, we ﬁnd that more
productive ﬁrms, and ﬁrms producing higher quality products, also
serve more export markets.
Robustness checks and extensions
The results reported in the previous section, although broadly in
line with model predictions, may suffer several potential limita-
tions. First, though it is remarkable to ﬁnd such robust ﬁndings
working with a sample of less than 100 ﬁrms, they are the result
of using only a cross-section of ﬁrms that export to low income
destinations. However, the model prediction is more general, sug-
gesting that the elasticity of export intensity to productivity and
quality should be increasing in the per capita income of the foreign
destinations.25 Second, as discussed in Discussion and extension,
there are other potential concurrent explanations for the predicted
correlation between export intensity, TFP/quality, and the income
of foreign destinations, like (horizontal) FDI and/or relevant per unit
trade costs. Thus, a central point is to check whether our key ﬁndings
are robust to the inclusion of proxy for trade costs, like distance.
Columns 1–3 of Table 8 run panel regressions based on Eq. (8)
using TFP, and controlling for both destinations, sector and time
ﬁxed effects. As expected, the interaction term between TFP and
the destination’s per capita income is signiﬁcantly positive,
although only at the 10% level.26 Importantly, controlling for the
interaction between TFP and distance (column 2) the results are
even stronger, reinforcing the idea that the elasticity of export
intensity to productivity indeed increases with per capita income
of foreign destinations. Moreover, and this is interesting, the elastic-
ity of export intensity to TFP also increases with distance, a result
inconsistent with the (horizontal) FDI argument, but totally in line
with relevant per unit trade costs. We will return to this result later.
Column 3 adds the interaction between TFP and the number of
countries for each destination. This can be important because there
is evidence that the ﬁxed costs of exporting are mainly country-
speciﬁc, thus many exporters will sell to only a few foreign coun-
tries. However, due to data limitation, we observe only exports
to broad destinations, which in most cases include more countries.
Thus there is an (unobserved) extensive margin of countries poten-
tially inducing a selection bias that should lower the negative (po-
sitive) relation between TFP and export intensity to low-income
(high-income) destinations. Note that, if this is the case then, con-
trolling for the number of countries in each destination we should
expect an increase in magnitude of the estimated elasticity be-
tween export intensity and TFP. This is indeed what we ﬁnd in
the data. First, the estimated coefﬁcient of the interaction effect
is positive and signiﬁcant at 10% level, meaning that the elasticity
of export intensity to TFP increases with the number of countries of
each destination, a result consistent with country-speciﬁc ﬁxed
costs of exporting. Second, controlling for the number of countries
at each destination the magnitude of the elasticity of export inten-
sity to TFP increases.
Columns 4–6 add to the speciﬁcation proxies for quality and
their interaction with the income level of foreign destinations.
We start from a parsimonious speciﬁcation where we omit both
the interactions with distance and the number of countries within
each destination. The results are stark. Quality emerges as a ﬁrst
order explanation for the ﬁrms’ export behavior, giving strong con-
ﬁrmation that the elasticity of export intensity to quality is
increasing in the per capita income of foreign destinations. Once
again, controlling for quality, the estimated effect of TFP loss its
signiﬁcant level. As a ﬁnal check, columns 7–9 add to the speciﬁca-
tion interaction terms between TFP/quality and both the distance
and the number of countries for each destination, respectively.
The inclusion of these additional controls do not affect, to any
degree, the quality coefﬁcients that, as expected, increase in
magnitude and remain signiﬁcant at 1% level. Moreover, now also
Table 8
Robustness checks (panel regressions).
Dependent variable Ln (Export intensity)
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Ln TFP (Olley–Pakes) 0.726** 1.167*** 1.911*** 0.625 0.784* 0.817* 1.954** 2.253*** 2.500***
(0.308) (0.422) (0.620) (0.435) (0.426) (0.422) (0.861) (0.832) (0.817)
Ln TFP  Relative income 0.515* 0.740** 0.953*** 0.430 0.557 0.584 0.965** 1.172** 1.286***
(0.290) (0.328) (0.353) (0.378) (0.374) (0.371) (0.473) (0.462) (0.455)
Ln TFP  Relative distance 0.249** 0.476*** 0.514* 0.587** 0.649**
(0.125) (0.182) (0.267) (0.258) (0.253)
Ln TFP  Number of countries 0.423* 0.438 0.445 0.528
(0.249) (0.328) (0.326) (0.321)
Quality 0.417*** 0.463*** 0.461*** 0.841*** 0.951*** 0.895***
(0.111) (0.122) (0.112) (0.235) (0.245) (0.204)
Quality  Relative income 0.357*** 0.394*** 0.393*** 0.551*** 0.616*** 0.589***
(0.101) (0.112) (0.103) (0.137) (0.143) (0.121)
Quality  Relative distance 0.141* 0.129* 0.121*
(0.0781) (0.0748) (0.0663)
Quality  Number of countries 0.149* 0.198** 0.176**
(0.0772) (0.0783) (0.0689)
R-squared 0.428 0.43 0.432 0.469 0.476 0.481 0.480 0.490 0.495
Observations 789 789 789 566 566 566 566 566 566
Notes: the above panel regressions are obtained considering export intensity to all destinations, but ‘other Europe’ and ‘other Asia’. All speciﬁcations include a full set of
destinations ﬁxed effects, industry ﬁxed effects, and time ﬁxed effects. For other variables deﬁnitions see text. Robust standard errors in round brackets.
* Signiﬁcant at 10% level.
** Signiﬁcant at 5% level.
*** Signiﬁcant at 1% level.
25 In a previous version of the paper we also studied the relationship between TFP/
quality and export intensity to high income destinations, running cross-section
regressions like Eq. (7). These results although weaker, given the developed country
status of Italy, are totally in line with those reported in Table 5. These additional
results are available upon request.
26 Note that, in this and in the other regressions of Table 8, only the interaction
effects between TFP/quality with income, distance and the number of countries in
each destination are included. This is because the direct effects of these variables, that
are largely time invariant and destination speciﬁc, are subsumed in the full set of
ﬁxed effects.
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the TFP coefﬁcient and the interaction with income level turn out
to be signiﬁcant. As the last speciﬁcations are very demanding
we conclude that our ﬁndings are very robust to potentially omit-
ted variable (and selection) bias, and totally in line with the model
predictions.
Finally, it is worth noting that also the interaction between
product quality and distance is positive and signiﬁcant, a result to-
tally different from what Crinò and Epifani (forthcoming) found for
the overall manufacturing industry using a more parsimonious
speciﬁcation. However, what is interesting here is the fact that
the signiﬁcant positive interaction effect between quality and dis-
tance is broadly in line with relevant per unit trade costs. This pat-
tern is consistent with the Alchian and Allen (1964) effect on
‘shipping the good apples out’, highlighted recently by Hummels
and Skiba (2004), and with the growing evidence showing that ex-
port unit values tend to be higher in more distant markets (see
Bastos and Silva, 2010; Manova and Zhang, forthcoming; Baldwin
and Harrigan, 2011). Yet there is the novelty that we ﬁnd a similar
relation using proxies for quality, instead of unit-values. Thus our
ﬁndings also support the notion that what matters for a ﬁrm’s
competitiveness is quality-adjusted price, namely higher quality
goods are more costly, more proﬁtable, and better able to penetrate
more distant markets.
Conclusions
Understanding the determinants of ﬁrms’ export success and
behavior is important for their implications on international trade
patterns, the welfare effects of globalization and economic growth
and development. Moreover, a deeper comprehension of the fac-
tors driving ﬁrms’ export performance can facilitate the design of
policies that promote trade.
Motivated by the recent literature on ﬁrms’ heterogeneity and
international trade, this paper, by exploiting the export behavior
of a sample of 750 Italian food and beverage ﬁrms, tests the predic-
tions of a trade model based on ﬁrms’ heterogeneity in product
quality and non-homothetic preferences. Using different measures
of revenue-TFP and several direct and indirect proxies for product
quality, we found strong support for the key model prediction,
namely product quality matters for export performance. Speciﬁ-
cally, the paper reveals robust evidence that the correlation
between export intensity and TFP/quality increases with the per-
capita income of foreign destinations. Thus, more efﬁcient ﬁrms
have higher export performance as they use more expensive and
quality inputs to sell higher-quality goods at higher prices. More-
over, we also found evidence that ﬁrms producing higher quality
products export more to more distant markets, a result consistent
with the idea that the presence of per unit transaction costs lowers
the relative price of high-quality goods, as recently suggested by
Hummels and Skiba (2004).
The above results may have potential interesting implications.
First, they highlight that government priority should be given to
encourage investment in R&D and to establish technology policies
that would allow ﬁrms to produce and export higher quality prod-
ucts. Clearly this statement is of particular importance for the
developing countries access to richer markets. From this point of
view, the growing concern about the effect of food quality and
safety standards, on developing country exports – i.e. the view of
standards as a barrier to trade – could be overemphasized. Indeed,
if rich countries’ food standards do not over marginalize small agri-
food producers in developing countries, by inducing a process of
quality upgrading they will increase, not decrease, the ﬁrms’ access
to these markets (see Henson et al., 2011).
Second, the notion that richer countries export higher quality
foods to other rich countries – the Linder (1961) hypothesis – could
suggest that European countries should not worry too much about
the adverse effects of competition from developing countries’ ex-
ports, due, for example, to further trade liberalization. This is be-
cause, price competition is softened by vertical differentiation
through quality differences and, moreover the trade-reducing ef-
fect of non-homothetic preferences is exacerbated in the presence
of ﬁrms’ heterogeneity in productivity and quality.
Clearly we need more data and evidence to support these ideas
properly. Thus, promising future research will involve investiga-
tions into whether quality vs. price competitive is the main driving
force of the performance of developed countries’ vs. developing
countries’ food exports.
Acknowledgements
The authors would like to thank participants at the 2010 SIDEA
Conference, 2011 EAAE Congress, the editor and two anonymous
referees for the Food Policy, for useful comments and suggestions.
Appendix A. TFP estimation
We start from a standard Cobb–Douglas production function
Yit ¼ AitLblit Kbkit Mbmit , with Yit is revenue-based output of ﬁrm i in per-
iod t, Lit, Kit andMit are, respectively, labor, capital and materials in-
puts, bl, bk and bm are the input coefﬁcients to be estimated, and Ait
is the Total factor productivity. While Lit, Kit andMit are all observa-
ble by the econometrician, Ait is unobservable to the researcher.
A log-linearization of the production function yields yit =
b0 + bllit + bkkit + bmmit + git where lowercase variables represent
the natural logarithms of their respective uppercase variables,
and ln Ait = b0 + git, with b0 a measure of the mean efﬁciency level
across ﬁrms and over time, and git the time- and producer-speciﬁc
deviation from that mean.
In order to calculate TFP, our variable of interest in the above
equation is the error term, git. Note that, to get a consistent OLS
estimator of the production function, therefore extracting TFP as
the residual, git must be uncorrelated with the input variables.
However, using OLS to estimate our production function, git results
correlate with the input variables, generating well known simulta-
neity problems (see Griliches and Mairesse, 1995).
Olley and Pakes (1996) and Levinsohn and Petrin (2003) pro-
posed two similar methods to solve this problem, based on a
semi-parametric estimation in which the error term, git, is decom-
posed into two parts, git = xit + eit, with xit representing the trans-
mitted productivity component and eit an error term that is
uncorrelated with input choices. The key difference between the
two components is that xit is a state variable that impacts the
Table A1
TFP estimation results using different methods.
Dependent variable Ln (Output)
TFP method OLS OP LP
Parameter (1) (2) (3)
Ln labor 0.354*** 0.331*** 0.337***
(0.010) (0.012) (0.023)
Ln capital 0.040*** 0.051*** 0.040
(0.008) (0.016) (0.045)
Ln material costs 0.603*** 0.611*** 0.610***
(0.008) (0.009) (0.214)
Return to scale 1.00 0.99 0.99
Observations 2275 2275 1737
Notes: In columns (1) robust standard errors in round brackets; In columns (2) and
(3) standard error based on 100 bootstrap replications in round brackets (see
Appendix A).
⁄ Signiﬁcant at 10% level.
⁄⁄ Signiﬁcant at 5% level.
*** Signiﬁcant at 1% levels.
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productivity shocks and is observed by the ﬁrm but not by the
econometrician. Hence OP and LP propose an estimation method
to make observable the productivity shocks, ﬁnding an observable
proxy for the productivity term xit . In particular, the OP methodol-
ogy uses investment as proxy, while the LPmethodology usesmate-
rial costs. OP and LP assume that, respectively, investment demand
function and materials demand function, depend on a ﬁrm’s state
variables kit and xit . Assuming that these demand functions mono-
tonically increase with TFP, then the TFP will be expressed in terms
of observables, ^xit ¼ yit  b^kkit  b^llit  b^mmit , where ^xit is the (log
of) TFP.
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